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ZHQU Zi- hang,, DENG Ye, WU Ke- ym,,g, T/N Q}ﬁ wen, ZHOU Xlaq—lmg, SONP Dan-lin, HUANG Feng Xia
ZENG Wen- hao- A F =
( Chengdu Key Laboratory of Air Pollutlon Research Chengdu Academy of Env1r0nmel'1’tal Scwnce§ Chengdu 610072, China)

Abstract ; The characterlstlo@ of volatile orgarjlo compoand (VOCs), species from various productlon procedures of wood-based" panel
prod%tlon iind| otherindustrial processes ih Chenlgdu fwerd analyze'd through gas chromdtogrdphy -mass spectrometry ( GC-MS) and other
methotls spemfled in hational standards after ‘the emissions=of ggpical enterprises of wood-based panel production, pharmaceutical
manufagturing , chemical production and other industrial proeé%q-;% in Chengdu had been sampled using sampling bottles and SUMMA
canisters,/“Generally, ‘the process of wood-based panel production includes glue making, glue mixing, sorting, and hot pressing,
whereas the process of pharmaceutical manufacturing includes workshop production and wastewater treatment. The results showed that
the main contribution species of VOCs in wood-based panel production and pharmaceutical manufacturing is oxygenated VOCs
(OVOCs) , accounting for more than 50% of the total VOCs emitted. The species from organized and unorganized emissions of
formaldehyde manufacturing differed significantly. The main species of organized emissions was OVOCs, and that of unorganized
emissions was halohydrocarbons. Emissions of VOCs from coating manufacturing were strongly correlated with the raw materials, and
the corresponding emission species were composed mainly of aromatics and OVOCs. Except for glue mixing, the main species of VOCs
in other process procedures of wood-based panel production was formaldehyde, with emission proportion of more than 50% . The
primary species of VOCs in various processes of pharmaceutical manufacturing was ethanol; however 1,4-dioxane, ethyl acetate, and
toluene were also important species. Moreover, the main VOCs from formaldehyde manufacturing were composed mainly of acetone and
ethanol, and those of coating manufacturing were aromatic hydrocarbons such as p-xylene. The ozone formation potential was to
characterize the reactivity of pollution sources in VOCs from wood-based panel production, pharmaceutical manufacturing, and chemical
production. The results showed that the species of VOCs in different industries contributed similarly to the reactivity and that these
species were mainly high-activity species such as formaldehyde, ethanol, and other OVOCs as well as some aromatic hydrocarbons.
Therefore, supervision and regulation of enterprises of industrial processes is required with a focus on species with relatively large ozone
formation potential. In addition, it is necessary to analyze the emission characteristics and chemical mechanism of various industries
and to control O, generation from the sources.

Key words: volatile organic compounds ( VOCs); industrial process; source profiles; wood-based panel; pharmaceutical

manufacturing; ozone formation potential

B AP ISR R e P D A JE, DUt oR PM, SR TR, O, T5 0RO TR T2
JER a2 R 5 RUDR 38 25 RS BT YA A Y X
B AR E PO ST, FER e nm . 2019-03-02, #1TE 8, 2019-04-04
BT Ve A AT BE VR (g FH A5 it LA Jak 2 — U Sk 49 A BEE&TE . EZEEAHEITHITH (2016 YFC0201506)

o : - fEEEN: J*J?ﬂJL(IQSS ~), B, A, TR, EEAIE TR
:ﬁ\%ﬁ*iﬁﬂzlit%( NO, #1S0,) S, RS KAIGY ﬁﬂﬂﬂl&ﬁ" E-mail ; gorezhou@ cdaes. cn



3950 EZN b}

B 40 %

JRR AR Y P A BT R R A T AR
FREXUS A2 etk ) fELe M 46 SR e 0 ik
B 0, HE KRB & 1L 200 pg-m~, HIT
T O, B4 i EH A2 VOCs 5161, Sibp it FE oKk
B O, 4 iR AR O, FREMEERN K| 0,
HY X IBAEEIE A B ET . VOCs 1 R iIE i O, 1
TR (SOA) A L EERTA Y, A[E VOCs
0% T UL Ha g O, A1 SOA 4= A & A [\ (1) 5%
Mt S ARORTE] VOCs HERCR I HERCER AR, X F
O, B3 M M o E B2 A SR HE I 3 B A 8 A
Hrah A5 H BB T 325 VOCs HERCIE 0 5% sh I8
EFE R T2 AR P B HAE VOCs 5
3 Xk 3 BRI gt A 235 SR 4 96 T A g AT
SN

R 55 55 ik [ A AT X 38 LT T K VOCs
NS e S e EZ N OSSO NI A R N
9 VOCs U HF 7 W 50 % 3 AT die 2, #E 38 T
SPECIATE ¥/ , BUZEC B3] T Versiond: 527
KO i ) T U SRR 2 T 0, 75

e H a0, VOEs BEHERCHAE DF5T I AF 6 A [

Wﬁ%ﬂﬁwﬁﬁﬁﬁfgﬁ$ﬁ$ﬁﬁﬁﬂgz

VF ALK S IR AT
A SRR s X, T R
WOFAT = R | s OB i | 2500 il

DRt 8 A R S . % T AR D T e

VOQs HERCIR I T2 i B | [l Py g gt
PR Ak 0 5 MR T
24555 VOCs HERUR BB KAT ML) VOCs T8 15 57 %k
AR, Lin 255 4006 448 £ AL A L 45
X, AT XA 980 758 150 A A 0 55 A R B
VOCs FREIZS SRR, LR AAT Il VB A 1
Wei 254 ZE 6L 7 fb 3 PR 2618 . i fe b
BIXIFR T A AT BURE SR TAE; Tsai %1
e £ T B L | B B A
U 4 AT S FR W TR 5 Shi 461 7641 5
26 QLA AR T L TP T 2R A T4, {H R
TR I (RE S ORAE T, A T AT AL (TR
W Hsu 2 FE QAL T, X INMIE-T -
IR IAT YRR I3 A0 T 0 T2 st
7 TR, H 5 T H6AME T 77 8 0 VOCs 3%, it
Sh, EATHE RS THIZE . AFEIR . ok
R T 205 PR A 0 i e R A
ST T4 T2 R U RAE A, (B3 o
2 ABEHORL T 5 S0 50 T, IRk B 18 T
LI 2 SRR R, R T RS R
HERARTE . BT T R T4

2%, ANFEATAEZ 8] R A7 B A TR A
8], VOCs [ HERCZH KR T Re A7 16 2 22 51 A
AT XU I S D B N HE L ] 25 R AL TSR AT
b, JFRERET AR 7 T2 B9 P o 15 R AR FN 2317
PRI HSCHERRIE HEL VOCs 4143, X F#isr T2
Pl IR IR HoA 2R

ABIFFE e OSBRI A T 2 B EA T, 6T
THET A TR IR LSRR AT, X5 YL Ui4%
ZMAEHECRE AT IR R B, M TR T
SRR G, AR T SR T AR
WP, PG O, LRI, LA O, ¥5 e s
il R A AR SCHEE.

1 RS A

L1 RET LR L

T AU A B 2l
Tt T2 AR 1 260 ) BOl ok AR T 25
PRI RV OCs AT L. B TAT % 574
K, HEBCR A ANy R B T R A A SR
PEBOR!S | PR IE, M UE I i 4% SR AT B A %
P, AHFFEE N B et UL T VOCs HER LA
T3l VOCs RAFEACHE 80% LA L foll | = 25 il g
SR TR 1255 b Ml s 509
DL (gt S TR 26 s Al P AR
Al S B | Rl ) A 7 T 2
I, AT AT 5 PR 7 5 5 S 3 £l A
VB3 £l
1.2 FRiRE

ALV SRS R 1L 432 3k T e A A B 1
Bottle-Vac % #£ i ( Entech Instrument, Inc. ,
Valley, CA, USA), JCAHZFES REMA 3.2 LA
A P9 2 T ek A Ak L 1Y SUMMA. 8 ( #1287 [ R
BEL) | SRR i 728 2 R DR P 2. 4
SURFER AR B 7557 EPA method- 18, fii i A
ST R R AL, ETEAT B P B — B 10 om
FRy L0 5B 0 T A 9 0 B S 1o D A 5 B
S IR K PORBORE 0, B B8 3o 0 A 1 M 2 T
g o e R LI 22 5 0T, R A A A HE R
FRE AT RE S R4, A0 2L SR REINT ] phy 07 42 1
FERIZ90 5 min. N RERILE T, ToA LU,
TERAE R ST HE R ( T2 8 ohob IX SO 7 e
WIESEE 1.5 m &b, LUTE G 4% 22255 B 4k AR 1
T BURRERFIIZ9 0 1 b, HEC R HER F A 4140
TELHGULE [ — SR RE 45 fr HEATRE R AR I, 4 3K
W2 ~3 A, KR VOCs 415 1 2= 34 ¢
5% LI

Simi



9 1

TR AT R T 2 AR SR A A WL U i

3951

1.2.1 AR

AR VOCs HEROKR R 32k 158 %6 700 1 i 1
AT, o A AR 1 95% LA b i 7= i fif
IR P2 A5 s JC A A JRE 28 300, o T sk — B A ) 2
100% . WREE B i e 2 A BR 28 A0 FE R Ry JURE
SR I AR | JEORE B A ) e A kA
M. A=W 5 VOCs HER Y T2 3222 0y B 2 57
il 3 RN ) AR LR YAk PR R IX 4 NI, A
b SR R AR o W O 2, A RIS
L2 (iSO T 1 B e SR 1 B o I <Y
AT R W LR A RS R IR R A

WA B REF 2ok IR AT, 4Kk
A HEA TR ; IR T2 8o B 4 0m,
BB R R ST WA TS 4 K Wk B HE
fRTHEAL. B, SRAR DT B A = T A AR SR
£, 2 D ANER AR 4 4> VOCs HEjit T
2 dERAERE N 22 A Hi, IR T A
P T WG o 2 e 1 OR AR 3 SRR o e 4 TR G
HEURLE 2 DFES; T E R T A SURSE 4 A FF
di s TR ACHERURE R AE 3 N FE A I ZE R HE
SRS 6 MNRESL, AR R T LURSE 4 S
fh, RFENLE DL 1.

F£1 VOCs BRMERHEME, HEMTZER

Table 1 ~ Positions, quantities and processes of sampling source profiles of VOCs
SR T RAE(L nb 3 RSB
e B A I HEA A B SR Y 3.
il B - T4 -5
- e B 2 - 2 4 = §
N3 ! =
. Shitk S B R AR iy F
ASE 2 TR - T K ' =
P PUEA | ¥ ' §4
R o R e L SRR [ g™ o’
[ 25 4l a6 il 25 ﬂ:fﬂil‘ﬂ-)ﬂ?ﬁ?%__a : J ] v S5
o S g Wz |kt e s /el Kt s (¥ _
A feramn | KT e S | - " g
R T o A A " Hm o 3
i H R i R R s 4
f f R B R -4 B T 5
4 3

Wbl A gL

o

-

1.2.2 SEZE

il 245 Tk VB A PR ik 143 52, H vocs HE
T BT 2R FH A DL 6T 24 0 A 740 B AR B
FEP=AE A HURFR S, 2014 4 RGHT T b 24 J50R 24
FEEON 17 0 ov, 29 R 3R E AL A ROk 2 R R
15% "% ST ALA R 25 LIk 2 A 2 o 32, Ak
S R 24 0 AR 7 T2 TR AL S N RN 24 i 2k
PSR B, o B By Be A6 A . 25 45 R e
1 BRI AR T2, i gl B 4
73 1 R I 7 N N £ e | P2 o | A
TR, HA T T AR RN E RN,
A7 2 ) R SHECT R T FR 2 A T A HE R T AR
HEBLAS , A7 7045 T8 AN S 48 45 i U %) TG 4 2 HE
. PRI R R 2 2 pE A 7 A [l HE AR A A
HIRTCAL, s HIRET 9 A S AFES, R
VR K AL R R R Ab BRAE B S R T HERL, BT
PIXHX A SR T 6 MRS, BRAAE 2 A
2l R AR 20 MAEAL, SRR B WL 1.
1.2.3 fL Tl

P T N ] 35 i b e o s 2870 i 5 feft FH K o

__.i"

-

FHE , DRI o B 2B - F R, T LAAR AR G0 %) Y
il PR AT T ORAE. TN A b Y A
TERRBRIERRE, A TEEABRER S, T
ZIRR G HEERE I, P A AL R, B
BRI AE A w0 B R S HER A A
FEAE B HEAT AR A ORAE, FER BG4I 3 AN 4
AN WRMWE AL T 6 ATk 2 = 2R A, Hf
T AR, B2 A YRR P BR A it
Ol TSGR oY, REOLHRK
BB . BT BRI A O 25
FITF OB 7 B2 I F A 5 11 T 3 30
WA K 5 S TR e R A R e 5 A
FEREAMUEE R A A, SRS SR T A T
ZRESRMAEETT S, TRV BRI Al A 7 R (]
W I AP S HE AL, SRAE S AR, B
B VURAE 3 ANRESL , DAARIBCRERH 26 A4S 18 itk
SGEHEHCRFIE. A6 TS R AR A 18 A, RS
1.
1.2.4 VOCs 73#r

BT EEMEE TO-14 FTO-15 J7ik, SUARE



3952 2D 53

B 40 %

EZEE B gE AP SR, EA RIS, H
ST RGN 2 EATAG I | 38 3 5 b v ) SR ) S P A

PREE IR LA e T, AR . AR S 1 S
A A B4 ( Entech 7200) HEATRTALBE. —Z0%
BER 2 Bk, T KIR B, R PR Tenax I
B, T CO, £B; =RABE (=) BhRE,
¥ VOCs HrE . AR R G — % Bl
RIRBE —40°C, MENTIREE 10°C ; SR BHli A R
—65C , fRNTIREE 180°C ; =B MHE — 175°C, T
A 80°C. Zaid =S BF Pk AR, R e il
EARTER B4 S ALk A GC-MS &5t (GC, HP-
7890A; MSD, HP-5977B) #47 B f &, <A
Frid A H TR kR R B, AR AE A 2 - 50°C.
VOCs #4333 HP-1 354 (60 m x0. 32 mm x 1. 0
wm) BEAT 50 I 9B A MSD HEAFAG . GC-MS R 48
ST . GC FE4H W) 45 I By - 20°C, R 47
Imin; #AJ5 L5 Comin~" JHiR £ 180°C, TREF 8
min; (3EFEREE 1.0 mL-min ™", #0205
wm>%9%%)%¥ﬁiﬁmm:mﬁﬁh
JE 150°C |
@@% 30047

*miamm@imesTew%ﬁﬁ@
mwmaﬁ4ﬁwA%mmﬁﬁ@w$—ﬁ F G

,.i

&14mﬁﬁfﬁﬁﬁﬁmﬁﬁﬂﬂﬁuﬁLﬁ,
ﬁﬁfﬁ@ﬁﬁﬁmeAmruzsﬂoﬂzsx,

10776 %107, mx10915xm9ﬂm0xm4)
RGN, PIRRYIHE H 12.5 x 10 7. [Al— e 4%
BB G R 3 W BOPME, R34 Hinfb &
Y i TAEMZ. trid BB R T RESH
5 A H M, B 24k S AT — UK I T 2R
UK e, I 45 3 5 00 G v B (AR G O 22 1 /N T
30% , RIULZRHIZITIREFUE.

Ak, HEEAE S N 3E BTl )RR AR VOCs 41
4y, TR RS 7 k10 ok A xRl A R R EAT T I
R FER AT
1.2.5 i asT

WL RE SR EF GC-MS &G4 Hr, ENfE3] 3
MGG VOCs TR 3. i TR TS YL PR ol
Al A Y %ﬁmﬁfffﬁﬁ HF Al
AR T2 AN R HER P SHE RO B AR AR R 22
5, HORE BIRE 0 E AR FER R, i,
4 VOCs TR A 25 3R 2R 45 Fh VOCs 441
AT F TS VOCs ST e B 1 i a0,
ARTRRAEA B A UERE S IOF- Y48, ARA% T TS 4y
I8 VOCs 453 (I o3t

DIAEBFSE BT 2 57 A U8 B 20 3 T L 5 1) VOCs 41

1nterface ﬁDﬂrZSOC’C ﬁﬁzﬁ%%fﬂ#_;

OYBUR 2R, DA 23 BRI F] 100 A RR T R4
10 2 5 X6 AN [T 5 A <7 1 U058 43 i 1) L R il
Fid R ME. % 23 55 Fh PAMS JEH betk S L&
WA o G A T A A R 0% ~ 80% IR HE A
RS G Y TR, HAEAS R 5256 2 i Lhox 5
KR VOCs B BB, Wik, EW
SN RIFGEHERELL PAMS 1Y VOCs 4143 Ay 3 FH b o 41
ﬁ-%ﬁ@vm&ﬁm%ﬁ“” (ERERER0 e
VR R MLBh 4 AR 8 R RS VOCs
(wmhﬁﬁﬁ%%wwmﬁﬂh%ﬂwmhﬁﬁ%
AB G BG4 A BT SRR U0 VOCs HEBURE
fiE. BTLL, ASWFFETE 55 Fh PAMS 4140386t F, A
£15 OVOCs 4053 B TO-15 AR 44y, VAN R bRy
I B W%Tﬁ?ubﬁvmb@QMT
LL*I/)?BZ%WH P i .

2 m%swﬁr. Tigh &
/| | A 'y -

2.1 VOCs MG & /)

211 RJAT AR BT o

P 1 e, B2y R LT g
FILMmeﬁﬁﬁm S ﬁvmx@%w%;
im&‘%mfﬁ§ﬁ4ﬁﬁﬁtwmbﬂﬁ*
ﬁ%SAﬁﬁKEIaﬂwMthﬁmﬁ%ﬂT
22 . R A BE 25 3 i R VOCs siikal
534 OVOCs, 5 VOCs S HER 50% LA L, Hi A
TR AR T A AR T 80% LA b, X2
F N o AR T SRR 2 OVOCs 414y
W) T k00 RS 6 79, o e RN i T2 R
OVOCs A 53R #L, R T 25 200°C &l T 0

Wit WS OXEE B R 0 OVocs M Itk
100

I Tk 43
||

WooBoW o e ok A P H i
E"fﬁll?fﬂfiﬁlfl'lkr"!;:gitﬁl’iﬁfﬁﬂﬁ
I i il H E f K
A& Aamowow R xR
o @ wf % a8 8 4
a &
NI B 2l it R
B AEE, EHEIERETHSTL
FEHEFIRT VOCs A5 IR,
Fig. 1 Species of VOCs in various procedures of wood-based

panel production, pharmaceutical manufacturing

and chemical production



9 TR AT R T 2 AR SR A A WL U i 3953

AT KA OVOCs™) | B T #UE T2 2L OVOCs
ok E. 2T o F A S OVOCs 4147
(R FE A ZE GRS, T LA AR 7= 24 0] L 7K Ak #3
FEH OVOCs BTk, (H757E B Y 2 R /K b BEHE L
() VOCs el di AR Eef], A voC S HER Y
29.3% , X W] HESE T O AR Ak S A 1Y AR R D
B, AT KRR AR . R T A A L UR e
AU 4 22 AR, A L) OVOCs R 1 G
AU DL ARk S F, 43 b VOCs B HE R
82.3% H148. 7% . kL& VOCs HRl 5 H 5k
FEPERE R, VOCs HEAL 4 LS5 F 1 F OVOCs 4
F, Hh 3 /F KR E vocs M HE ) 45% UL I,
OVOCs 5 LL7RIAE] 20% LA 1.

TS ATl Bk T2 A AR U AR oy
ik VAN HL RIS Z AR 1Y 22 52
2.1.2 Al

N3 3 2 A T Tall VOCs HER I 20k
YRUO . p TR E R AT AR R Tl 3 e W ik
Fralbbmvfie , R Ik X LA X JHG i A A S0 s ) 22

K. TEABISE Al 5 A 2 SRR VOGS s

%ﬁ@%ﬁgﬁ&iﬁ%%ﬁﬁﬁﬁﬁﬁ%mﬁﬁ#
KR S AB B A DA T AN A i
HIERIL T SRHLENSRE, PR ) T v
FET A A 27405 i)

T o §Ui T A bl % vOCs Mkt 2
S L VRIS 3 Ve RIAJE T 223055 A 4 SURI e

HEROHG VOCs 414, BB T L, 4 T L1 i
FER) VOCs A28 RS, HAHRL & ik 3] 50%
DLl 30l AR A R BB RS il AEET
JREZRH A Hh Ui R I R B O R N rE AR A T
20, eI BRI 4 F R O ok, R R
N7 P U B S B TE AR PN, T A R 558 Y R I
FERH SR 2R . B T A AL A8
Hefi =2 VOCs A5G OB, 2,3-“H BT e
A FI NG SF , LR LTRAE R o 2 HE ik iy 32 22
44y, FEAALHECR A BB, BLRATE PR X 2
M2 < Eg X AR FH T 32 09 BILJEUREAN Tl 5 50 4 45,
HAB M EBRROR. AR T4 F 2 VoCs Hi 4l
SR CBE, WEEFNER, 4350 5 & VOCs HEJik 1y
45.2% . 33.4% f17.2% , Hoh 2 FE T RS Eh
R R P AR BER YR ik T VOCs
HERCERAE S T 22800, 4K 75 VOCs HEi 4l
IR G2 DU (73.9% ) . L WE (4.4% ) FTA TR
(2.2% )%k ¥, (HH VOCs HEMURHE 5 Rk T2
FETE 325 5 MK A5 3] VOCs 43 Bt £ T H
BTE, WHETZMMAMAEL L, X5 #E T

ZREERSE, BT VOCs 44 b2 RN A X,
FE T 28 A HEUGE A 5 FE AT RS, o B VOCs
HEWCHY 6. 4% | Bkl AIIEZSSi A E, B VOCs
HEBLIY 5. 4% 5 K T2 T 2L HE UM A7 78 AH X 458
AR, 5 VOCs HERLEY 5.3% , I 21 4>
VOCs 45 ouik, Horb i thie RIWAL 0 1,2,4-=
SR 1. 6% , X AT RE SR H TR R 7 i a5 Uk &
A AT R R T R i I
2.1.3 [EZyifilns

[ 24 1) s AR ) L v ) Pl T 24 il s Ay AR
M Tolk VOCs HERCAY =235 YL 8. T 2 25 i 1)
VOCs HE A Z 40 50 FR A 9 X HE iR, w5 A
WRASMRAIRYE SR, H LR VOCs 41l &
HASAEREEEN RO, —H PSSR
=2 Y/Ioi e
%2 BT BEZ I P VOCs 2 7= Zeif) R Ak
ﬁﬁ%ﬁﬁﬁﬂ%ﬁ%ﬁm%VMhﬁ@fgﬁﬁ
45 T LI B VOGs 415049 28 )
A7 ) A 2 LR TE 4 SUHE RO K bR
VOCs HEIAY 3572% 4 50./4% 1 25.0% . A% 4 il
H AL VOCs HEFR 414> WIC 5 | 2- T (13. 492 )<
LR WG (12,7% ) . F K (10.0%) 1 ,ZL'-:lmﬁ”
(8.2% ) ( 23 “HIETRE(7. 5% ) . PR (4. 1) |
DU (3299%) FI S e (3. 4% ) Sk 3, 94>
ZHA3 35 B VOCs 19 98. 3% . AP LAl o4l 4 54
HAMFEE—E 5, 1,4-Z0ke . P AEF 4
YAk 2T E R VOCs 4143, 43 35Tk 1
VOCs HERCI 10.2% . 8.8% 11 4. 7% . 5177 4 1)
) VOCs HERL LA OVOCs 41530 ERE R, JEK AL
FEAY VOCs MK & th b ke ook, B 25 o5 4w i 47 19
CEERI 1 4- 0802 (12.7% ) , WS R 2,3-—H
FEThE(6.8% ) F1 3-H Bt (5.4% ) 5. EEZY
i3 VOCs HER I REE AL /3 K A, w2547 Mk 32 B 6
M B 218 TR A R85 ML R A T 4 B
G, FEOL VOCs HERURAE 5 0 09 i et B
e 1R P AH DG
2.1.4 AL T

S AR 77 T 200 Sk T P R 8 Oy i Ak
B, OHAALSMEHSH A B 2R, K275
TR R AT L SR E A SR VOCs 457
FAHBHETL AT R (56. 4% ) . TUE W (10.7% ) |
LT (6. 0% ) FIH BL P M iR WY G (6. 0% ) 55 OVOCs
NE, B-CHEW I (2.4% ) 557 F e — 2 5t
k. JCLZUHERC VOCs 415048 B AR X &2 2%, wiAt
$&. OVOCs FIJ5 1843 M oTlik T VOCs B HE
48.7% . 30.4% M 15.7% , H:H A ZBE(9.9% ) |



40 %

gl

Bl

iR

3954

F£2 A&, EHBHERMML THE VOCs RS E % "

Table2  SourceprofilesofV OOmmmmonmmﬁmézréoomﬂwmmmmvm:mgmﬁwm:omo:, pharmaceutical manufacturingand chemical production%

- % B= 24 LT

G5 vocs 4 S T zm WIE o - g Bk - e - Y-

i fd Jodd vmﬁ ol ! kg 21 [EJCA e ZER:i Jodd B Jo
1 ke 0.0110.01) nd nd A 0.02¢0.04) 0.0000.00) 0.03(0.07) 0.02(0.04) 0.48(0:68) 0.06(0.12) 0.08(0.12) 3.76(5.31)
2 ®T nd nd n nd 0.01(0.01) 0.00(0.00) 0.02(0.05) 0.00(0.00) 0.75(0.54) 0.17(0.04) 0.06(0.07) 0.04(0.03)
3 T n 033 0.20(0.05) nd 0.01(0.01) 0.06(0.05) 0.00(0.00) 0.00(0.01) 0.00(0.00) nd nd 0.26(0. 28) nd
4 %uﬁ d nd nd nd nd nd 0.03(0.05) 0.13(0.27) 1.87(2.68) nd nd 0.45(0.48) nd
5 B 0.01(0lo1) 077 0.39(0.20) 0.01(0.00) 0.02(0.03)_ 0:14(0.16) 0.00(0.00). 0.01(0.01) 0.00(0.00) nd nd 1.22(1.30) n
6 e 0.01(0.01) 0.7  0.48(0.27) 0.01 0:02(0.03) 0.11¢0:13) 0.00(0.00) 0.01(0.02) 0.40(0.57) nd dnd 1.52(1.62)
7 Ky nd nd nd nd 0-01(0.01) 0.L1(047) 0.00(0.00) 0.03(0.05) 4.73(6.98) nd nd 0.96( 1.1 ) ndnd
s Ho nd nd nd — ad [ 005(0.07) 0.03(0.05) 0.06(0.07) 2.10(1.31) nd 0.80(0.09) 2.32(2.45) nd
o B 2 . nd nd nd nd W o.o_A.owo._.,v 0,09(0.13) 0.01(0.01) 0.02(0.04) 0.90(1.28) nd nd 0.12(0. 13) nd
—HETEL 2,3- 020(0.17)  1.08  0.84(0.66) 0.77(0.81) 0.75(0.93) 0.60(1.06) J:A7(1058) 1.67(243) 679(5.39) nd 0.82(1.03) 0.18(0.20) 0.06(0.08)
SHET R 2- nd nd  0.07(0.13) nd 0:01(0.01) 0.1 T€0.08) 10:00(0.00) 0.28(0.57) 4.87(7.68) nd nd 1.09(1. 15) nd
Rt nd nd  0.03(0.16) nd 0.01(0.02)0.17(0.19Y._0.04(0.06) 0.27(0.36) 5.36(8.09) 1.23(0.88) 0.16(0.01) 0.64(0.67) nd
12 3-H Rkt nd nd nd n nd 0.06(0.09) 0.07(0.10) 0.22(0.22) 0.90(1.27) nd 0.95(0.10) 1.76(1. 86) nd
13 IEckE nd dd nd nd 0.01(0.01) 0.15(0.18) nd nd 0.00(0.00) nd 3.89(4.11) nd
14 IR b nd i nd nd nd 0.02(0.02) 0.01(0.01) nd 0.49(0.72) nd nd nd n
15 2,3- I nd fla nd nd 0.01(0.02) 0.15(0.22) 0.00(0.00) nd 0.77(1.11) nd nd 0. 04(0.05) n
16 2,4- " HIZELE nd nd nd nd 0.01(0.01) 0.11(0.16) “0.00¢0,06), 0.00(0.01) 0.02(0.03) nd d 0. 60(0.63) nd
17 2-HIEC ke nd nd nd nd ndi, .,oooa.owv oooaoow nd 0.01(0.03) nd nd 0.40(0.43) nd
18 3-HFC ki nd nd nd nd ‘, et ,,,:_. oia%v 0.15(0.26) 0.07(0.08) 0.02(0.03) 0.71(0.08) 1.30(1.32) 0.74(0.51)
19 IEBEkE nd ad nd nd _o o:oo_v 0. vo 15) nd nd 0.00(0.00) nd n nd nd
20 2,2,4-ZHIL nd nd nd nd 0.01(0.02) eyﬁf ey nd 0.00(0.00) nd d nd nd
B2l 2,3,4- =W nd nd nd nd 0.01(0.02) baswﬁ ooosos nd 0.00(0.00) nd nd 0. 43(0.46) n
BekE22  2-HREBEkE nd nd nd nd 0.01(0.02) T8 (5= nq nd 0.00(0.00) 0.04(0.06) nd 0.25(0.27) n d
23 3-HEpEkE nd nd nd nd i 0:00(0.00) nd 0.00(0.00) nd nd 1.88(1.83) 0.07(0.10)
24 IEERE nd nd nd 0.04(0.06) nd nd 0.00(0.00) nd 0.00(0.00) nd nd 1.35(1.42) 0.09(0.12)
25 IEThE 2.39(2.16) nd nd 2.07(0.58) 5.40(8.00) nd 0.00(0.00) nd nd nd nd 0.35(0.37) 0.02(0.03)
26 IEZkE nd nd nd 0.02(0.01) 0.03(0.03) 0.23(0.34) 0.00(0.00) nd nd 0.35(0.25) nd 0.04(0.03) 0.01(0.01)
27 IEt—ke nd nd nd 0.16(0.20) 0.07(0.08) 0.59(0.88) nd J| nd 0.00(0.00) 0.28(0.20) nd 0.01(0. 00) nd
28 IEt Tk nd nd nd nd n S d 0.00(0.01) 0.02(0.04) 0.00(0.00) 0.11(0.04) 0.63(0.12) 0.03(0.01) 0.38(0.27)
29 P 0.01(0.01) 099 0.49(1%41) 0.02(0.01) 0.26(0.31) " 72(0.40) “0:01 (001)-0.06¢0. 07)  0.00(0.00) 0.21(0.19) 0.22(0.09) 0.05(0.06) 0.18(0.16)0.01(0.01
30 1,3-T—4% ) 0.04 0.13(0.01) 0.01(0.01) 0.03(0.03) o%aomv oooaoe oSS 04) 0.15(0.21) nd 0.02(0.03) nd 0.24(0.34)
31 1-Th 0.01(0.01)  nd  0.10(0.06) 0.01(0.00) 0.02(0.03) 0.03(004) “==id nd 0.00(0.0 0 d n n
32 -2- T 0.01(0.01) 026 0.08(0.05) nd 0.01(0.02) 0.03(0.03) nd k. M "nd d, nll fla fla
33 -2-TH nd 090 0.29(0.05) 0.01(0.00) 0.02(0.01) 0.47(0:15) ot R 0d 0.00(0.00) 0.02(0.03) nd nd nd
34 RIS 0.01(001) _ nd _ 0.11(0.07) 0.01(0.00) 0.02(0.03) 0.0%0.04) 0.00(0.00) ~..nd 0.00(0.00) nd nd nd nd
35 1% ) J



40 %

3955

&gxR2

ANty C— . [ 245 il 3t B T4
P L 2H 4 3 e | 1 | N, r e s 5 s I I
oA M__men, ww_%wu, o g wmwmwn ' wwmmwn W%mﬁ_m ﬁmﬁ%@ BokitE %men, Mwmwn, %Hm w\wmwm
36 M-2-f ks nd nd nd M, ndt nd % nd nd nd nd nd nd nd
37 JR-2-1 nd nd nd nd “iid 0.05(0.08) nd nd 0. 00(0. 00) nd nd nd nd
38 1-Oks nd nd nd nd® 0.01(0.02) 0.14(0.21) 0.00(0.00) 0.06(0.16) 5.25(7.74) nd nd nd nd
39 % nd nd nd nd nd 0.02(0.04) 0.02(0.02) 0.06(0.04) 0.10(0.10) 0.07(0.01) 0.78(0.09) 2.07(1.77) nd
40 WA nd nd nd nd 0.02(0.04) 0.09(0.19) 10.01(14.33) 8.8(14.22) 0.66(0.72) 1.70(0.03) 1.52(0.29) 13.99(5.58) 1.04(1.02)
41 ] Xf- T HIZE nd nd  1.04(3.02) 0.05(0.06) 0.30(0,70) 0245 (0. 62)-0-06((: 03) 0.52(0.66) 1.39(1.97) 1.70(0.08) 0.70(0.02) 14.08(3.97)13.19(5.07)
42 K nd nd  0.68(1.27) nd 0708(0.18)=0. 17(0.28) 0.03(0.02) 0.19(0.19) 0.48(0.67) 0.50(0.05) 1.29(0.09) 11.08(6.85) 7.32(2.53)
43 AB-HIZE nd nd nd nd 0.12(0.30) 0. 15€0. 93)= 0.04(0.03) 0.16(0.21) 0.54(0.77) 1.00(0.22) 1.29(0.12) 6.13(2.65) 6.26(2.59)
44 LI nd 0.42 nd 0.10(0.14) 0.14(0.24) 1.86(2:76) 0.08(0.11) 0.16(0.13) 0.07(0.10) 2.03(0.79) 1.42(0.15) 1.58(0.31) 2.91(1.20)
45 1,2 3-=HIHEZE nd nd  0.26(0.04) 0.03(0.01) .o.oﬁo.a.f 0.23(0-35) % nd nd 0.00(0. 00) nd nd 0.28(0.07) 0.29(0.41)
46 1,2, 4-=H% nd nd nd nd 0.08(017) .= nd @z 0.01(0.01) 0.02(0.05) 0.00(0.00) 0.87(0.02) 1.84(0.20) 0.52(0.14) 2.81(1.47)
47 1,3,5-=H% nd nd nd nd 0.03(0709)_ S nd*._ 0.0060.00) 0.01(0.03) 0.00(0.00) 0.18(0.00) 1.30(0.14) 0.54(0.10) 2.54(0.89)
48 BRI nd nd  5.23(3.13) 0.25(0.14) 0.17(0.25) 0.12(0.16)0:00(0.00) nd 0.00(0.00) nd nd 0.15(0.03) 0.14(0.20)
49 |- FE 0.01(0.01)  nd nd 0.01(0.01) 0.07(0.18) 0.07(0.10) 0.00(0.00) nd 0.00(0.00) 0.53(0.32) nd 0.95(0.38) 1.49(1.93)
50 IERZE nd nd nd nd 0.02(0.05) 0.09(0.14) 0.00(0.00) nd 0.00(0.00) 0.10(0.13) nd 0.36(0.08) 0.49(0.63)
51 AB-2 L% 0.02(0.03)  nd nd nd 0.04(0.09) 0.11(0.16) 0.00(0.00) 0.03(0.09) 0.00(0.00) 2.38(1.71) 0.24(0.03) 0.10(0.21) 0.58(0.83)
52 X-ZFEWHE nd nd nd nd 0.03(0.09) nd 0.00(0580) 0.01(0.02) 0.00(0.00) 0.20(0.01) 1.63(0.18) 0.69(0.14) 2.95(0.85)
53 [E]- R nd nd 0.75(0.44) 0.11(0.06) 0.04(0.06) d... nd , o.oom?bm.w. nd nd nd nd nd 0.01(0.01)
54 X2 nd nd nd nd 0. 04(0. 06 )", o.,f,,e..&,v.. nd ...._ o nd nd nd nd nd
55 #% 0.02(0.02)  0.65 0.40(0.27) 0.05(0.03); 041 (0.04) 45991, 00) 0,00€0.00) +0.04(0.11) 0.00(0.00) 0.13(0.01) 3.66(0.38) 0.39(0.15) 3.48(2.42)
56 ULk nd nd nd nd "~ nd- uo....o?mpoov 0.00(0.G%) 0.02(0.01) 0.00(0.01) nd 0.86(0.10) nd nd
57 Gty nd nd nd nd 0.01(0.03) 0,060, 11)%:0.01(0.00) 0.10(0.13) 0.17(0.24) nd 0.21(0.04) 0.02(0.01) 0.22(0.15)
58 1,1,1-=4 2% nd nd nd nd nd - .“,-.12‘_‘ " nd 0.00(0.00) nd 0.67(0.07) nd nd
59 —A P nd 0.21 0.12(0.17) nd 0.02(0/02)._0.28(0.19) 0.06(0.10) 0.08(0.04) 0.06(0.03) 0.11(0.05) 0.69(0.14) 0.04(0.01) 0.46(0.32)
60 —LH nd nd nd nd nd 0.06(0.09) 0.00(0.00) nd 0.01(0.01) nd 0.02(0.05) nd nd
61 A Ak nd nd nd nd nd nd 0.01(0.01) 0.04(0.06) 0.00(0.00) 0.13(0.03) 0.06(0.07) nd nd
62 WM nd nd  0.10(0.04) nd 0.01(0.01) 0.16(0.16) 0.00(0.01) 0.00(0.01) 0.00(0.01) nd 0.09(0.02) nd nd
63 ALk nd nd nd nd 0.01(0.01) 0.08(0.12) 0.02(0.03) 0.00(0.01) 0.10(0.14) nd 0.34(0.03) nd nd
64 —H=HH b nd nd nd nd nd nd 0.00(0.01) 0.02(0.04) 0.00(0.00) nd nd nd nd
65 1, 1-—FlH nd nd nd nd nd | g, i _nd nd 0.00(0.00) nd 0.63(0.43) nd nd
66 G nd nd  0.15(0.79) nd 0.02(0.03) 0. 4870:43) 3.35(4.90) 4.70(3.37) 4.04(1.35) 1.42(0.25) 2.71(3.14) nd nd
67 1,1-_5 Tkt nd nd nd nd nd “adit nd . 0.00(0.00) 0.00(0.00) nd 0.46(0.05) nd nd
68— nd nd nd nd nd nd™ et g 0.00(0. 00) nd 1.00(0. 11) nd nd
69 =LA nd nd nd nd 0.04(0.05) 0.50(0.76) nd, = nd 0.00(0.00) nd 4.21(0.47) 0.53(0.19) 4.96(3.46)
70 1,2-ZFE MU LK nd nd nd nd nd 0401(0.03) nd %0. 00€0.01) 0.00(0.00) nd nd nd nd
71 1,1 2-EHE =Mk nd nd nd nd nd “end 0.00(0.00) nd nd 0.01(0.00) 0.08(0.06)

0.'00(6%00) 0. 01 (0. 02)
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72 1,2- ARk nd nd nd | nd 0:01(0.02) 0.01(0.02) 0.03(0.02) 0.00(0.00) nd 1.34(0.15) 0.36(0.19) 0.80(1.10)
73 =R nd nd nd nd nd 0.01(0.01) 0.00(0.01) 0.00(0.00) nd 1.61(0.18) 0.05(0.02) 0.46(0.32)
74 1,1 2-=8LN% nd nd nd nd nd nd nd nd 0.00(0.00) nd 1.01(0.11) 0.42(0.44) nd
75 1,1,2,2-MH& 2% nd nd nd nd nd nd nd nd 0.00(0.00) nd 1.30(0.15) 0.16(0.12) 1.96(1.37)
76 ANHA-1,3-T 4 nd nd nd nd 0.02(0.03) 0.41(0.65) 0.00(0.00) 0.11(0.28) 0.00(0.00) nd 3.53(0.40) 0.52(0.18) 4.88(3.41)
77 1,2-EA nd nd nd nd -0.01(0:01)  0.11:¢0-229> nd nd nd nd 1.94(0.22) nd nd
78 FACHR nd nd nd fd . 0:-0470.06) 0.55(0.84) 0.00(0.00) nd 0.00(0.00) nd 2.57(0.29) nd nd
79 1,2-ROKE nd nd nd g nd . eghd S ¥% nd nd nd nd nd 2.25(0.25) nd nd
80 1,4-"5HK nd nd nd nd %0. 02(0:02)0.26(0.41) 0.00(0.00) 0.01(0.02) 0.00(0.00) nd 2.31(0.26) nd nd
81 1,2-"Hk: nd nd nd nd 0.01 (0:/029=-0.27(0:33) 0.24(0.35) 0.32(0.22) 0.31 0.62(0.08) 0.77(0.55) 0.11(0.03) 0.01(0.02)
82 HAH nd nd nd nd nds._ = nd 0.00(0.00) nd 0.00(0.00) 0.13(0.10) 1.05(0.11) nd nd
83 1,2, 4-=H% nd nd nd 0.01(0. o: osa 17 )L, SG 52) 0.00(0.00) 0.07(0.18) 0.00(0.00) 0.29(0.22) 4.79(0.54) 0.40(0.14) 3.80(2.65)
84 IR—EATF nd nd nd nd nd nd nd nd 0.00(0.00) nd 2.49(0.28) nd nd
85 UL nd nd nd nd nd nd nd nd 0.00(0.00) nd 2.13(0.24) nd nd
86 JM-1,2-—5 W nd nd nd nd nd 0.04(0.06) nd nd 0.00(0.00) nd 1.06(0.12) nd nd
87 J2-1,2-TH LI nd nd nd nd nd 0.01(0.03) nd nd 0.00(0.00) nd 0.87(0.58) nd nd
88 1,3-"HH nd nd nd nd 0.01(0.02) 0.19(0.30) A,.ooe.oov 0.01(0.02) 0.00(0.00) nd 1.94(0.22) nd nd
80 JM=-1,3-"H-1-A% nd nd nd nd % 0. 06(0. 08, "% nd nd 0.00(0.00) nd 1.94(0.22) 0.03(0.02) 0.03(0.05)
90 at-1,3-— - 1-Fiks nd nd nd nd 0.02(0%05 ). 0 41(0. 16) .._ 4 nd nd nd nd 1.80(0.20) nd nd
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